in Figure 4 . It should be noted that in these plots no attempt was made to correct the midsurface shell contours for variations in shell thickness. In addition to the sphericity and mismatch readings, approximately 125 thickness measurements were taken on each model (see Table 2 ). These measurements indicated that during the pressing operation, the segments tended to thin out at the center and thicken at the edges. Moreover, grinding the welds also caused thickness variations at the edges of the segments. Thus, part of the variations in shell contours is attributable to thickness variations rather than to out-of-roundness of the shell.
The thickness measurements and contour maps were utilized to examine each model for critical local geometry. Each flat spot area was defined by its local thickness h aid ratio of local to nominal radius R./R. A detailed description of the procedure is available in References 6 and 7
and is omitted here. Thickness variations were considered in utilizing the contour maps for rut-of-roundness analysis. Although thickness variation influenced the overall shell contours, its effect over a critical arc length could be neglected in most cases.
TEST PROCEDURE
Each model was instrumented with approximately 70 foil-resistance strain gages. Areas for gaging were selected on the basis of flat spot calculations, mismatch data, and thickness readings. In some cases, gages were also placed near the juncture of sphere and cylinder. Strain-gage locations are presented in Figure 6 .
The models were statically tested in oil in the 6-ft testing tank at the Model Basin. The test setup is presented in Figure 7 . 
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Strain sensitivities are shown in Figure 6 , and typical pressure-strain plots are given in Figure 8 . Figure 9 shows the models after collapse.
Nor.dimensional plots of experimental results for the eight models are presented in Figure 10 ; the abscissa is the ratio of elastic buckling pressure P,' to the yield pressure P ', and the ordinate is the ratio of in the as-fabricated models become nonlinear at fairly low pressures, whereas the strains in the stress-relieved models remain linear at mu^ f higher pressures. I Table 3 compares experimental membrane stress sensitivities at flat spots with values calculated with local imperfection geometry. In most \ cases the agreement was within 10 percent, with the calculated stresses generally being higher than the measured values. The maximum difference obtained was 14 percent. Considering the relative severity of some of the assumptions made in the analysis (e.g., neglecting nonsymmetric imperfections), the agreement can be considered to be fairly good. At the >' present time, further study is being conducted on flat spots upon which refinements to the analysis can be based.
Up to the present time, designers of spherical shells have been seriously hampered by the lack of rational design guidance. The preliminary evaluation of the tight model tests, combined with the results of previous tests in the less stable regions, provides the designer with some of these critically needed tools. When the results are presented in the form of figure 10, the comoined effect of the variables-such as residual sti.
-s, mismatch, and boundary conditions-can be observed. The curves presented emphasize lower bound strength of test results and are applicable to the realistic design of fabricated spherical shells. At the present time, the effects of flat spots, residual stresses, and mismatch are being investigated both analytically and experimentally. On completion of these investigations, the results of the fabricated HY-80 spherical shells will be reevaluated, and the analysis will be refined. In addition to these studies, the behavior of spherical shells fabricated from materials with strain-hardening characteristics is being investigated. 
